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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a non- 
chromium series substrate having no plobrem with 
environments and high in a light shielding degree and 
an etching rate by forming a light shielding layer 

essentially consisting of one or more kinds of fr'flt fflW Ifti 
specified elements and nickel on a substrate and 3:lSX3tB> 2:3B3tt/l 

using a soln. of diammonium cerium nitrate added with ( fs~- 
specified ions as an etching soln. 

SOLUTION: The light shielding layer 2 is composed of 
a high light shielding layer 3 having 50 to 1000 nm film 
thickness high in a light shielding degree and a low 
reflecting layer 4 having 10 to 100 nm film thickness 



C 



provided on at least one side thereof. For the high ^ — \ 

light shielding layer 3, a specified nickel alloy contg. 

one or more among copper, tungsten and 

molybdenum, the nitride, oxide and carbide thereof 

are used, and, for the low reflecting layer, the nitride 

and oxide of a specified nickel alloy high in a nitriding 

degree or an oxidizing degree are used. On the light 

shielding layer 2 formed on the whole face or almost whole face of the substrate by a 
magnetron sputtering method or the like, a precise pattern is formed by using an etching 
soln. contg. one or more among dichromic acid ions and permagnetic acid ions ordinarily of 
0.1 to 100 mg/l by a photolitho method. 
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CLAIMS 



[Claim(s)] 

[Claim l] In the whole surface of the front 
face of a substrate, or the manufacture 
method of a substrate with a shading 
layer which prepares a shading layer in 
the whole surface mostly, and forms the 
shading layer in a desired pattern by 
etching The shading layer which consists 
of material which makes a principal 
component any one or more elements and 
nickel among copper, a tungsten, and 
molybdenum as a shading layer is formed 
all over the whole surface or a 
simultaneously on a substrate. 
Subsequently, by **********i n g any one 
or more compounds in a desired 
configuration by the etching reagent 
added in the second cerium ammonium 
solution of a nitric acid, this shading 
layer among dichromic acid ion and 
permanganic acid ion The manufacture 
method of the substrate with a shading 
layer characterized by forming the 
substrate which has the shading layer of 
a desired pattern. 

[Claim 2] The manufacture method of the 
substrate with a shading layer according 
to claim 1 characterized by a shading 
layer being a layer of the metal which 
makes a principal component any one or 
more elements and nickel among copper, 
a tungsten, and molybdenum, its nitride, 
its oxide, its carbide, or those composites. 



[Claim 3] It has the layer structure more 
than two layer characterized by 
providing the following, the high shading 
layer It consists of the metal which 
makes a principal component any one or 
more elements and nickel among a 
tungsten, copper, and molybdenum or the 
nitride of the metal, an oxide, or carbide, 
the low reflecting layer It consists of the 
nitride which makes a principal 
component any one or more elements and 
nickel among copper, a tungsten, and 
molybdenum, its oxide, and its acid 
nitride, in the case of a nitride or an oxide 
The manufacture method of the substrate 
with a shading layer according to claim 2 
characterized by the degree of nitriding 
or the degree of oxidization being higher 
than the nitride or oxide of a high 
shading layer. A high shading layer with 
a shading layer high [ the degree of 
shading ]. The low reflecting layer 
arranged at least on one side of the high 
shading layer. 

[Claim 4] The manufacture method of the 
light-filter substrate which forms a 
light-filter layer in the substrate with a 
shading layer manufactured by the 
manufacture method of a substrate with 
a shading layer according to claim 1, 2, or 
3, forms an electrode through an 
insulating layer if needed on it further, 
and is characterized by the bird clapper. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
manufacture method of the substrate 
with a shading layer which forms the 
shading layer of a substrate with a 
shading layer in a desired pattern by 
**********- n g an( j manufacture 

method of a light-filter substrate. 
[0002] 

[Description of the Prior Art] In recent 
years, colorization of flat-panel displays, 
such as a liquid crystal display element 
(LCD), a plasma display (PDP), and an 
electroluminescence display (ELD), is 
progressing. In these color display panels, 
in order for each to improve the contrast 
ratio of a screen and to raise visibility the 
shading layer with the shading function 
is prepared between the color display 
pixels of RGB. 

[0003] As a material of this shading layer, 
metal membranes, such as chromium 
besides the resin containing black 
pigment, such as carbon, and Nichrome, 
etc. are raised. However, since strict 
handling is needed in the handling, waste 
fluid processing, etc. by the environment 
top manufacturing process when a 
chromium film is used, development of 
the thin film of non-chromium system 
material is also recently progressing by 
the metal membrane. 
[0004] In order to obtain a desired 
pattern from the shading layer which 



used the metallic element, the method of 
forming a resist pattern by the 
photolithography and **********i n g 
considering this as a mask on the shading 
layer of 100-200nm thick intensity 
formed on the substrate by the sputtering 
method etc., is common. As for an etching 
reagent, in the case of a chromium film, 
generally the second cerium ammonium 
of a nitric acid is used, and the etching 
rate is usually carried out in about 
l-2nm/second. 
[0005] 

[Problem(s) to be Solved by the 
Invention] The shading layer for which 
the degree of shading used the nickel 
system metal as a material equivalent to 
a chromium film as one of the shading 
layers by the metallic material of a 
chromium alternative is considered. 
However, when it ********** e d using the 
etching reagent which consists of the 
same second cerium ammonium of a 
nitric acid as the case of a chromium film, 
the etch rate came out only a second only 
in about 0.1-0. 5nm /, and the shading 
layer which used this nickel system metal 
had a trouble of a low in productivity 
[0006] this invention is eco-friendly and 
aims the degree of shading, etching 
nature, etc. at manufacturing a possible 
substrate with a shading layer with 
sufficient productivity on a par with a 
chromium film. 
[0007] 

[Means for Solving the Problem] this 
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invention is set to the manufacture 
method of the whole surface of the front 
face of a substrate, or a substrate with 
the shading layer which prepares a 
shading layer in the whole surface mostly, 
and forms the shading layer in a desired 
pattern by etching. The shading layer 
which consists of material which makes a 
principal component any one or more 
elements and nickel among copper, a 
tungsten, and molybdenum as a shading 
layer is formed all over the whole surface 
or a simultaneously on a substrate. 
Subsequently, by **********i n g any one 
or more compounds in a desired 
configuration by the etching reagent 
added in the second cerium ammonium 
solution of a nitric acid, this shading 
layer among dichromic acid ion and 
permanganic acid ion The manufacture 
method of the substrate with a shading 
layer characterized by forming the 
substrate which has the shading layer of 
a desired pattern is offered. 
[0008] Moreover, the manufacture 
method of the substrate with a shading 
layer characterized by the shading layer 
being a layer of the metal which makes a 
principal component any one or more 
elements and nickel among copper, a 
tungsten, and molybdenum, its nitride, 
its oxide, its carbide, or those composites 
is offered. 

[0009] It has a layer structure more than 
two layer [ which the shading layer turns 
into from a high shading layer with the 



high degree of shading, and the low 
reflecting layer arranged at least on one 
side of the high shading layer ]. moreover, 
the high shading layer It consists of the 
metal which makes a principal 
component any one or more elements and 
nickel among a tungsten, copper, and 
molybdenum or the nitride of the metal, 
an oxide, or carbide, the low reflecting 
layer It consists of the nitride which 
makes a principal component any one or 
more elements and nickel among copper, 
a tungsten, and molybdenum, its oxide, 
and its acid nitride, in the case of a 
nitride or an oxide The manufacture 
method of the substrate with a shading 
layer characterized by the degree of 
nitriding or the degree of oxidization 
being higher than the nitride or oxide of a 
high shading layer is offered. 
[0010] Furthermore, the manufacture 
method of the light-filter substrate which 
forms a light-filter layer in the substrate 
with a shading layer manufactured by 
the manufacture method of those 
substrates with a shading layer, forms an 
electrode through an insulating layer if 
needed on it further, and is characterized 
by the bird clapper is offered. 
[0011] 

[Embodiments of the Invention] In this 
invention, the degree of shading 
equivalent to a chromium system and 
etching nature can be obtained using the 
material of a non-chromium system 
eco friendly as a shading layer. 
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[0012] As a substrate of this invention, 
there is a glass substrate as a typical 
substrate. Of course, plastics other than 
this and the substrate of a ceramic are 
sufficient. Moreover, if needed, various 
kinds of surface treatment, such as an 
alkali elution prevention film and an 
oxygen permeability reduction film, may 
be carried out, the light filter, the phase 
contrast film, the polarization film, the 
reflective film, etc. may be formed, or, as 
for those substrates, active elements, 
such as TFT, may be formed. 
[0013] As a shading layer of this 
invention, the material which makes a 
principal component any one or more 
elements and nickel among copper, a 
tungsten, and molybdenum is used. As a 
metallic element, the alloy which mixed 
any one or more elements among copper, 
a tungsten, and molybdenum can be used 
for nickel. Metals other than these metals 
may also be added within limits which do 
not have a bad influence. Usually, it is 
desirable to use only these metals. 
[0014] Specifically, the metal (it is called 
"a specific nickel alloy" for short below) 
which makes a principal component any 
one or more elements and nickel among 
copper, a tungsten, and molybdenum, its 
nitride, its oxide, its carbide, or those 
composites are used. In this case, as for 
the content of nickel, it is desirable in a 
specific nickel alloy to consider as 20 % of 
the weight - 80 % of the weight from 
points, such as the degree of shading, 



adhesion, and productivity in membrane 
formation. 

[0015] In order to make the degree of 
shading high, a specific nickel alloy or its 
nitride, an oxide, or carbide is used. As 
for a shading layer, it is desirable to 
prepare a low reflecting layer in the front 
face of a high shading layer with the high 
degree of shading which was described 
above in order to suppress reflection in 
the front face. As this low reflecting layer, 
the nitride of a specific nickel alloy, an 
oxide, and an acid nitride are used, and 
when it is a nitride or an oxide, the 
degree of nitriding or the degree of 
oxidization is made higher than the 
nitride or oxide of a high shading layer. In 
addition, in using by the monolayer, it 
uses a high shading layer with the high 
degree of shading which was described 
above. 

[0016] What is necessary is to just be 
prepared in one of the field or both sides 
of a high shading layer by whether this 
low reflecting layer wants to suppress the 
reflection to which direction. The cross 
section of the example in the case of the 
three-tiered structure is shown in 
drawing 1 . In drawing 1 , 1 shows the 
high shading layer [ in / a shading layer / 
a substrate and 2 and / in 3 ], and the low 
reflecting layer / in / a shading layer / in 4 
and 5 ]. / a shading layer 
[0017] In order to make it low reflection 
to the light which comes from a substrate 
1 side (under drawing), the low reflecting 
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layer 4 is formed. In order to make it low 
reflection to the light which comes from 
the shading layer 2 side (on drawing), the 
low reflecting layer 5 is formed. What is 
necessary is just to form both low 
reflecting layers 4 and 5, in order to make 
it low reflection to the light from both. 
[0018] Although the thickness of this high 
shading layer 3 is used by about 
50-1000nm, it is desirable to be referred 
to as about 80-300nm. By less than 80nm, 
by 300nm **, membranous internal 
stress increases, and a high shading 
performance is hard to be obtained and it 
becomes easy for film peeling to occur or 
to take membrane formation time and 
etching time more than required. 
[0019] As for the thickness of these low 
reflecting layers 4 and 5, it is desirable 
respectively to be referred to as about 
lOlOOnm. In less than lOnm, since 
sufficient reflex-inhibition performance is 
hard to be obtained, and a 
reflex -inhibition performance hardly 
increases in lOOnm ** but membrane 
formation time and etching time are 
taken, productivity falls. Therefore, what 
is necessary is just to choose the 
thickness which satisfies the 
reflex-inhibition performance demanded 
in such a range. In addition, each can be 
divided into further two or more layers, 
or also let these low reflecting layers 4 
and 5 be the layers from which 
composition is changing gradually in the 
layer. 



[0020] In this invention, such a shading 
layer is beforehand formed all over the 
whole surface of a substrate, or a 
simultaneously. This formation can be 
used if it is the whole surface of a 
substrate, or the manufacture method 
which is almost precise on the whole 
surface and can form the high shading 
layer of endurance. Specifically, although 
it can manufacture by the various 
manufacture methods, such as a vacuum 
deposition and plating, forming by the 
magnetron -sputtering method is 
desirable. Thereby, the degree of 
oxidization, the degree of nitriding, etc. 
can be controlled correctly easily, and a 
foreign matter and a precise film with 
few pinhole faults can be formed. 
[0021] Under the present circumstances, 
when obtaining an oxide film, a nitride 
film, an acid nitride film, and a carbide 
film, in spatter gas, proper quantity 
addition of oxygen, nitrogen, methane, 
the carbon- dioxide gas, etc. is carried out, 
and it is produced. What is necessary is to 
change flow rates, such as oxygen, 
nitrogen, methane, and carbon-dioxide 
gas, and just to specifically, set 
experimentally so that a shading layer 
may obtain a desired performance. 
[0022] In addition, although it is 
desirable that all shading layers are 
made into the material of a specific 
nickel alloy system when a shading layer 
has two or more layers in this invention, 
it is also possible to change some shading 
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layers into other materials. In this case, 
the layer of the material of a specific 
nickel-alloy system at least can improve 
[ productivity ] patterning by the 
manufacture method of this invention. Of 
course, it is more desirable to choose 
material so that all shading layers also 
including other materials can etch by the 
same etching reagent. 
[0023] The pattern formation with a 
meaning almost detailed here called the 
whole surface is because it is difficult, if it 
is not based on the FOTORISO method, 
and when forming a rude pattern 
beforehand at the time of shading layer 
formation or forming a shading layer only 
in a substrate center section, it is for 
being certain. A shading layer can be 
formed only in the portion applicable to 
each light filter especially when forming 
the pattern for two or more light filters in 
a big substrate. 

[0024] Thus, a shading layer is formed all 
over the whole surface or a 
simultaneously on a substrate, 
subsequently, by the FOTORISO method, 
precise etching is performed and a precise 
pattern is formed. In this invention, the 
etching reagent which added any one or 
more compounds in the second cerium 
ammonium solution of a nitric acid 
among dichromic acid ion and 
permanganic acid ion is used in this 
etching. Thereby, etching nature 
equivalent to the case of the shading 
layer by chromium is obtained. 



[0025] As for the second cerium 
ammonium concentration of a nitric acid 
of this etching reagent, considering as 0. 1 
- 1 mol/1 is desirable. 0. In less than 1 
mol/1, an etch rate becomes slow and 
updating and stirring operation of an 
etching reagent tend to become 
troublesome. Moreover, since there is no 
improvement in an etch rate when 1 mol/1 
is exceeded, there is no part merit which 
becomes high. 

[0026] Dichromic acid ion and 
permanganic acid ion have a merit in the 
improvement in an etch rate by addition 
of 0.1 or more mg/1. Although an upper 
limit can be used to about 10000 mg/1, the 
minute amount of about at most 100 mgfl 
is usually enough as it. 
[0027] As a compound which gives this 
dichromic acid ion or permanganic acid 
ion, dichromate, such as a potassium 
dichromate, an ammonium dichromate, a 
sodium dichromate, a potassium 
chromate. an ammonium chromate, a 
sodium chromate, a chromic-acid lithium, 
and potassium permanganate, and a 
permanganate can be used. 
[0028] Moreover, the compound which 
oxidizes in the second cerium ammonium 
solution of a nitric acid, and changes to 
dichromic acid ion and permanganic acid 
ion can also be used. It can also be used 
adding manganese salt, such as 
chromium salts, such as metal chromium, 
a chrome oxide, a chromium sulfate, a 
chromium nitrate, and a chromium 
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chloride, and metal manganese, 
manganese oxide, a manganese sulfate, 
manganese nitrate, and a manganese 
chloride, in the second cerium ammonium 
solution of a nitric acid, and specifically, 
generating dichromic acid ion or 
permanganic-acid ion. 
[0029] Thus, although the formed 
substrate with a shading layer can be 
used for various uses, it is suitable to be 
used as a light-filter substrate combining 
a light filter. The light filter in this case 
has the manufacture methods, such as a 
pigment-content powder method, print 
processes, an electrodeposition process, 
and the ink-jet method, that what is 
necessary is to just be manufactured by 
the well-known light-filter manufacture 
method. It may be formed on a shading 
layer and may be formed [ lower ], and it 
suits exactly and a light filter may be 
formed in opening of a shading layer. 
[0030] In considering as a substrate with 
an electrode, it forms an electrode 
through an insulating layer if needed on 
a light filter or a shading layer. This 
insulating layer also achieves the duty of 
a flattening layer which usually 
accustoms the irregularity of a light-filter 
layer. Specifically, resins, such as acrylic 
resin, an epoxy resin, silicone resin, a 
polyimide, and a polyamide, are used, the 
purpose for furthermore improving 
junction nature with an electrode on this 
layer etc. Si02, SiN, and Ti02 etc. - 
you may form the film of an inorganic 



substance 

[0031] Transparent electrodes, such as 
ITO (In2 03 Sn02), Sn02, and ZnO, can 
be used for an electrode. Furthermore, in 
using it as a liquid crystal display 
element, on this electrode and an 
insulating layer, application dryness of 
the orientation films, such as a polyimide 
and a polyamide. is carried out, and it 
performs orientation processing by 
rubbing etc. In the case of a liquid crystal 
display element, it arranges so that an 
electrode side may carry out phase 
opposite of the light-filter substrate 
which carried out in this way and was 
formed, and the substrate with an 
electrode manufactured separately and a 
liquid crystal layer is pinched in it in the 
meantime. 

[0032] A nematic liquid crystal is used for 
business, such as the usual Twisted 
Nematic (TN) type liquid crystal display 
element and a STN type liquid crystal 
display element, as a liquid crystal layer 
pinched by inter-electrode [ this ]. In 
addition, the polymer liquid crystal of the 
shape of a solid-state besides liquid liquid 
crystal, such as guest host liquid crystal 
using dichroic coloring matter, cholesteric 
liquid crystal, and a ferroelectric liquid 
crystal, and the distributed liquid crystal 
which liquid crystal is distributing in a 
resin matrix can also be used. 
[0033] Although the above-mentioned 
explanation explained the example used 
for a liquid crystal display element, the 
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substrata with a shading layer of this 
invention may be adapted also for 
flat panel displays, such as an element 
with other shading layers especially a 
display device, for example, PDP and 
ELD, and an electrochromic display 
device (ECD). 
[0034] 

[Example] The shading layer of two-layer 
structure was formed the whole surface 
on an example 1 and 2 glass substrates 
using magnetron -sputtering equipment. 
Membrane formation conditions are 
shown below. Alloy composition of a 
target used the thing of nickel / copper 
=72/28 by the weight ratio. Using an 
argon and oxygen as spatter gas, the 1st 
layer of examples 1 and 2 is an argon / 
oxygen ratio =1/1, maintained spatter gas 
** at 3mTorr(s), and forms and carried 
out about 50nm laminating of the 
injection power of thickness by 7kW. 
[0035] The 2nd layer of an example 1 
maintained spatter gas ** at 3mTorr(s) 
only using argon gas, formed injection 
power by 7k W, and carried out the 
laminating of about 150nm of the 
thickness. The 2nd layer of an example 2 
sets to an argon / oxygen-ratio =9/1, it 
maintained spatter gas ** at 3mTorr(s), 
formed injection power by 7kW, and 
carried out the laminating of about 
150nm of the thickness. 
[0036] 0. The second cerium ammonium 
solution (Ce(NH4)26(N03):HCl:H2 
O=165g:45cc(60%):i000cc) of a nitric acid 



of 3 mol/1 was maintained at 30 degrees C 
of solution temperature, and the etching 
reagent which added dichromic acid ion 
in the range of 0 mgfl to 10.5 mgA was 
prepared. 

[0037] The additive 

concentration-etch-rate property when 
**********- n g substrate with a 

shading layer of Example 1 and Example 
2 is shown in drawing 2 . In drawing 2 , a 
horizontal axis shows the addition of 
dichromic acid ion, and a vertical axis 
shows the etching rate (nm/second) of a 
shading layer. 

[0038] ** [ comparison of the case where 
10.5 mg/1 addition is carried out with the 
case where dichromic acid ion is not 
added / increased / about 4 times / the 
etch rate /, at the maximum / 
consequently, ] Moreover, as for dichromic 
acid ion, it turns out that etching nature 
is rapidly improved very much in a 
minute amount after this. 
[0039] Alloy composition of example 3 
target used the thing of nickel / tungsten 
=80/20, and formed the shading layer of 
two-layer structure like the example 1. 
The 1st layer is an argon / oxygen-ratio 
= 1/1, maintained spatter gas ** at 
3mTorr(s), formed injection power by 7kW, 
and carried out the laminating of about 
50nm of the thickness. The 2nd layer 
maintained spatter gas ** at 3mTorr(s) 
only using argon gas, formed injection 
power by 7k W, and carried out the 
laminating of about 150nm of the 
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thickness. 

[0040] Using the same etching reagent as 
Example 1, the additive 
concentration-etch-rate property when 
**********- n g su bstrate with a 
shading layer of Example 3 is combined 
with drawing 2 , and is shown. It turns 
out that the same effect as Example 1 
and Example 2 is acquired also in this 
case. 
[0041] 

[Effect of the Invention] this invention 
can obtain the quick etch rate which was 
not obtained with the conventional 
second cerium ammonium solution of a 
nitric acid for **********i n g by the 
etching reagent which added any one or 
more compounds in the second cerium 
ammonium solution of a nitric acid 
among dichromic acid ion and 
permanganic acid ion, using the material 
which makes a principal component any 
one or more elements and nickel among 
copper, a tungsten, and molybdenum as a 
shading layer. The same degree of 
shading as a shading layer and etching 
nature of a chromium system are 
obtained by this, and high productivity 
can be acquired using an eco-friendly 
material in manufacture of a substrate 
with a shading layer. 
[0042] this invention is a book. 



DESCRIPTION OF DRAWINGS 



[Drawing l] The cross section of the 

example of the substrate with a shading 

layer of this invention. 

[Drawing 2] The graph which shows the 

relation between the etching rate of 

Example 1, Example 2, and Example 3, 

and additive concentration. 

[Description of Notations] 

l: Substrate 

2> Shading layer 

3* High shading layer 

4: Low reflecting layer 

5^ Low reflecting layer 



[Brief Description of the Drawings] 
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